Background: depression is common in older people in general hospital settings and associated with poor outcomes. This study aimed to evaluate the validity of two screening questions recommended by the UK National Institute for Health and Clinical Excellence (NICE). Methods: one hundred and eighteen patients aged over 65 years, admitted to acute medical wards at a teaching hospital, were interviewed in a standardised manner using relevant sections of the Present State Examination-Schedules for Clinical Assessment in Neuropsychiatry to identify depression according to ICD-10 criteria. Subsequently, participants completed the two depression screening questions and the 15-item version of the Geriatric Depression Scale (GDS-15). Results: a threshold of one or more positive responses to the two NICE depression screening questions gave a sensitivity of 100%, specificity of 71%, positive predictive value (PPV) of 49% and negative predictive value (NPV) of 100%. The GDS-15 optimal cut-off was 6/7 with a sensitivity of 80%, specificity of 86%, PPV of 62% and NPV of 94%. A two-stage screening process utilising the NICE two questions followed by the GDS-15 with these cut-offs gave a sensitivity of 80%, specificity of 91%, PPV of 71% and NPV of 94%. Conclusion: the two depression questions perform well as an initial screening process for non-cognitively impaired older people in the acute medical setting. A positive response to either question would indicate that further assessment is required by a clinician competent in diagnosing depression in this population, or the possible use of a more detailed instrument such as the GDS-15 to reduce the number of false-positive cases.
Introduction
Depression in older people in the general hospital setting is very common, with a prevalence of 29% [1] . As well as the suffering associated with the disorder, the presence of depression is associated with a variety of adverse outcomes with increased mortality and morbidity, reduced compliance with treatment and rehabilitation, prolonged length of stay and increased likelihood of care home placement [1] . However, depression in older people in general hospitals is frequently undetected or poorly managed [2] . Reasons for this are complex but could include: a lack of skill, experience, time and confidence of more junior medical staff to make a diagnosis; difficulty interpreting the relevance of somatic symptoms; and the denial of low mood by older people.
Because of the potential benefits of appropriate treatment and support, the UK National Institute for Health and Clinical Excellence [3, 4] recommend screening for depression in high-risk patient groups and adults with chronic physical health problems with the use of the two screening questions [5] :
• During the past month, have you often been bothered by feeling down, depressed or hopeless?
• During the past month, have you often been bothered by having little interest or pleasure in doing things?
These screening questions have been widely adopted in clinical settings [6] , although the evidence for use of the two screening questions in older people in the acute medical setting is limited. A recent systematic review of depression screening instruments in this clinical setting [7] identified only one study that utilised the two questions [8] . The Geriatric Depression Scale [9] was the most validated instrument identified in this review. The objectives of our study were to investigate the effectiveness of the two screening questions recommended by NICE and compare their performance with an instrument with established validity, namely the 15-item version of the Geriatric Depression Scale.
Methods
Participants were recruited from four acute medical wards at the Leicester General Hospital, in University Hospitals of Leicester NHS Trust between October 2006 and June 2009. Patients were considered eligible for participation if they were aged 65 years or over, medically fit to be interviewed, English speaking and considered to have capacity to give informed consent. All potential participants were identified by the ward medical team and approached to see whether they were interested in participating in the research-this could have occurred at any point during their hospital admission episode.
Those who expressed an interest in the study were given an information sheet, and if they subsequently indicated that they were willing to participate they were then visited on the ward by a research doctor (C.E. or A.R.) who took written informed consent. First, Section 21 of the Present State ExaminationSchedules for Clinical Assessment in Neuropsychiatry (SCAN) [10] that incorporates the Mini-Mental State Examination (MMSE) [11] was completed with the participant. If they scored <24 on the MMSE, they were excluded from the remainder of the study-this cut-off is widely used to exclude patients with dementia [12, 13] . Participants who scored 24 or more on the MMSE then completed the sections of the SCAN interview pertaining to depression (Sections 7, 8 and 9). A diagnosis of ICD-10 depressive episode was obtained by running diagnostic algorithms in the SCAN software, the gold standard in the study. The research doctors were old age psychiatrists who had received formal training in the SCAN interview technique.
Within 5 days of the initial interview, participants were then visited by another researcher (S.B.), who was blind to the outcome of the first assessment, and completed the two NICE screening questions and the GDS-15 [14] . Participants were given the choice of completing the questionnaire themselves, reading the items and indicating their chosen response verbally to the researcher, or having the items read to them verbatim.
The project was approved by the Leicestershire, Northamptonshire and Rutland Research Ethics Committee (Ref 06/Q2501/39) and received no specific funding. Sensitivity (Se), specificity (Sp), positive and negative predictive value (PPV, NPV), positive and negative likelihood ratio (LR+, LR−) and the diagnostic odds ratio (DOR) were calculated. Receiver operating characteristic (ROC) curve analyses were carried out using the methods described by Altman [15] , and the areas under the curves (AUCs) were compared using the methods described by Hanley and McNeil [16] . Analyses were performed using SPSS v18.
Results
A total of 139 participants consented to take part in the study. Out of these, 6 scored <24 on the MMSE and were excluded, 2 were excluded as they were found to be younger than 65 years, 1 consented but was discharged before the SCAN interview was completed, 10 completed the SCAN interview but declined to complete the screening instruments when visited by the researcher, 1 completed the SCAN interview and was then discharged but could not be contacted by the researcher, and 1 completed the SCAN interview and was transferred to an acute psychiatric assessment ward for treatment of severe depression so the researcher was no longer blind to their depression status. Therefore, 118 participants completed both the SCAN and the depression screening instruments and were included in the analysis. One participant did not complete the GDS-15 but completed all other assessments. Where available, age (n = 15), MMSE (n = 10 without cognitively impaired exclusions) and gender (n = 16) of non-completers were compared with the 118 participants using the t-test for continuous variables and χ 2 test for proportions (Fisher's exact test). Non-completers had similar age (P = 0.18) and MMSE scores to completers (P = 0.83) though had a higher proportion of males (P = 0.05).
Twenty-six participants were diagnosed with depressive disorder according to the ICD-10 criteria (see Table 1 for characteristics of all participants).
A total of 24 (20.3%) participants responded positively to one of the two NICE screening questions, and 29 (24.6%) responded positively to both. The optimal threshold for the identification of depression was 1-i.e. responding positively to one or both of the screening questions ( Table 2 ). The performance characteristics of the GDS-15 in this sample are shown in Table 3 . If the recommended cut-off score of 5/6 [14] is applied, the sensitivity was 80%, specificity of 85% and a PPV of 60%. The cut-off of 6/7 gave a slightly better combination of sensitivity of 80%, specificity of 86% and a PPV of 62%. The AUC for the identification of depression using the NICE questions, calculated from the ROC curve, was 0.92 (P < 0.001, 95% confidence interval 0.87 to 0.97). The AUC for the GDS-15 was 0.88 (P < 0.001, 95% confidence interval 0.81 to 0.96).
One component of NICE guidelines [3] was a suggestion of using a two-stage screening process in which the two questions are the initial screen, followed by a second screening measure for those who respond positively to either or both of the questions. We used data from this study to simulate this two-stage screening process. 52/117 participants responded positively to one or both of the two NICE screening questions (resulting in 27 false positives). Using the 6/7 threshold on the GDS-15 after initial screening with the two questions correctly identified 20/25 participants with depression (80% sensitivity) with an improved overall specificity (91%), a PPV of 71%, NPV 94%, LR+ of 9.20 and LR− of 0.22. Using the standard 5/6 threshold on the GDS-15 produced the same results. Using this two-staged process would reduce the false positives from 27 to 8 cases, but this would be at the cost of 'missing' five participants with depression who were incorrectly identified as non-depressed by the GDS-15 (but just one case of depression of moderate severity).
Discussion
The primary objective of our study was to examine the validity of the two depression screening questions recommended by NICE for older people in the acute medical setting. The two questions appeared a useful measure in identifying patients with a depressive episode-a 'yes' response to either of the two questions identified all cases of depression (100% sensitivity). However, this detection rate at the recommended 0/1 cut-off comes at a cost, with only 71% of non-depressed identified by two 'no' responses (71% sensitivity), a positive likelihood ratio of <5 (3.4) reflecting poor accuracy, and a PPV of 0.49 indicating half the patients who respond yes to one or both questions are false positives. The performance of the two screening questions in our study was better, however, than Blank and colleagues [8] study, identifying major depression in elderly people in the hospital setting. In their study using the same questions (PRIME-MD 2), the sensitivity was 92%, but specificity was only 54%, with a LR+ of 2. The major depression criteria are stricter than ICD-10 depression; this may account for the different performance of the two screening questions in our study compared with Blank et al. who also screened all eligible patients rather than relying on ward staff to identify potential participants.
The GDS-15 demonstrated a good performance in our study, with a cut-off of 6/7 marginally better than 5/6. At a 6/7 cut-off, the sensitivity was 80%, specificity 86%, LR+ 6.13, LR− 0.25 and a DOR of 26.67, indicating that the instrument would be useful in clinical practice. The GDS is the only instrument that has been adequately examined in this clinical context [7] ; in a pooled analysis, the GDS-15 with a 5/6 cut-off had a sensitivity of 79%, specificity of 77%, LR+ of 3.4, and LR− of 0.29. The GDS-15 also performed better in our study than Cullum et al. [17] who also found an optimum cut-off of 6/7 but with a sensitivity of 74%, specificity of 81%, LR+ of 3.98, LR− of 0.32 and DOR of 12.62.
NICE guidance on depression in adults with a chronic physical health problem suggests that a clinician who is competent in a mental health assessment ask further questions to determine the presence of mental disorder, and if not competent, refer to a competent professional [4] . In the case of a patient in the general hospital setting, such a professional would be a liaison psychiatrist, or in some circumstances another member of the treating team. With nearly half of the patients in our study responding positively to one or both questions (53/118; 45%), of whom half again are false positives unless the assessing clinician is competent in diagnosing depression in this age group, this would mean substantial numbers referred on to liaison services. There would be substantial difficulties in many areas; liaison services are . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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Depression screening in the acute medical setting frequently rudimentary or under-resourced with issues concerning availability [18] despite an increasing evidence base to support their development [19, 20] . The NICE updated guidance for depression [3] suggests the next possible step for an 'at risk' adult who has answered positively to one or both screening questions could be a further assessment using a recognised screening instrument. This two-stage process was adopted by the 'Identifying depression in hospital' target in Wales [6] . This programme suggested using the Patient Health Questionnaire (PHQ-9). The PHQ-9 however has not been validated in older people in the acute medical setting, whereas the GDS-30 and GDS-15 have [7] . In our study, we were able to examine the use of a two-stage screening process involving the two NICE screening questions followed by the GDS-15. This method identified 20/25 participants with depression (80% sensitivity) with an improved overall specificity of 91%, a PPV of 71%, NPV of 94%, LR+ of 9.20 and LR− of 0.22. Although the false positives are reduced to 8, 5 cases of depression are missed. However, only one case of depression of moderate severity was missed by this process; this is of particular pertinence, because it is moderate and severe depression that responds best to antidepressant treatment [21] . The stepped care approach adopted by NICE [3, 4] emphasises the important role of low-intensity psychosocial interventions, education and support for those with sub-threshold or mild depression so it is reasonable to suggest that all patients screening positive on the NICE questions warrant further assessment and support during their inpatient stay and on discharge. Despite NICE guidance, there remains a debate concerning the efficacy of screening programmes [22, 23] , and evidence for screening and treating depression in older people in medical inpatient units is mixed. UK studies have shown benefits of a collaborative care approach to ensure effective treatment and appropriate follow-up with mental health liaison services for older patients with depression in general hospitals [24, 25] , whereas Cole and colleagues [26] in Canada failed to show that depression screening and multidisciplinary care improved outcomes, and depression syndromes remained stable after discharge regardless of the effects of antidepressants [27] .
Limitations
Although comparable with most studies examining depression screening instruments in this clinical population, the sample is relatively small. Because of the opportunistic use of ward medical teams to identify potential participants, we cannot be certain that our sample is truly representative and there is the possibility that staff may be more likely to approach those they think are depressed. However, although our non-completers were more likely to be male, the age and gender characteristics of the participants in our study are similar to studies of older people with unscheduled general hospital admissions in England [28, 29] . Additionally, as patients with cognitive impairment were excluded, it is not possible to generalise the findings to people with dementia. As this is the first time a two-stage screening process has been examined, in particular incorporating the two NICE questions, and our analysis was based on a sub-sample of participants (52/117), further similar investigations are required. Another limitation is the absence of any cases of severe depressive episode, the reasons for this could be the presence of co-existing cognitive impairment related to depression, lack of capacity of such patients or unwillingness to volunteer. It may also have been preferable to have a balanced order of study assessments to avoid the possibility of any priming effect of the SCAN on the subsequent assessments or to have completed the screening scales followed by the SCAN interview to replicate the order of presentation in practice but for practical reasons neither were possible. Additionally, although the SCAN interview and screening instruments were administered a maximum of 5 days apart, we cannot fully discount the possibility of a delirium that may have been present initially and resolved or developed subsequently; depressive symptoms can frequently be a component of a delirium episode [30] .
Conclusions
Our study is the first to specifically examine the two depression screening questions recommended by NICE in older people in the acute medical setting and generally supports the guidance of this being the first step in screening for clinically relevant depression. However, there are a high number of false positives and the next step in confirming diagnosis will depend upon other factors, in particular whether the clinician is sufficiently skilled to inquire further about the presence of other depressive symptoms, and the accessibility and availability of liaison mental health services. A second stage to screening using a validated instrument such as the GDS-15 may be useful in some circumstances. Further research is required, in particular: using random samples, examining acceptability of depression screening to patients and carers, and randomised controlled trials to evaluate the effectiveness of screening for depression in this setting.
Key points
• Depression is common in older people in acute medical inpatient units.
• The two questions advocated by NICE for screening for depression in this setting performed well in cognitively intact patients.
• A two-stage screening process incorporating the two questions followed by GDS-15 would reduce the number of false-positive cases.
